**What was known?**

Familial Atypical Multiple Mole Melanoma syndrome (FAMMM syndrome) is an autosomal dominant disorder characterized by the presence of multiple large moles of variable size and color with pigmentary leakage, associated with an increased incidence of malignant melanoma, pancreatic carcinoma, and other visceral malignancies.

Introduction {#sec1-1}
============

Norris in 1820 reported the first case of what is now recognized as Familial atypical multiple mole melanoma syndrome (FAMMMS). He described a case of 59-year-old man with melanoma, a high total body mole count, and family history of the same.\[[@ref1]\] Lynch and Krush reported an association between multiple nevi, melanoma, and pancreatic cancer. Lynch *et al*.,\[[@ref2]\] proposed the term FAMMMS to the syndrome of "malignant melanoma in association with a distinguishing cutaneous phenotype characterized by multiple large moles, irregular in shape, colored reddish-brown to pink, with evidence of pigmentary leakage, and an apparent autosomal dominant mode of inheritance." Several studies\[[@ref3][@ref4][@ref5][@ref6][@ref7][@ref8][@ref9]\] subsequently reported the autosomal dominant mode of inheritance with variable expressivity and reduced penetrance. Lynch later proposed the term FAMMM-pancreatic cancer (PC) for those cases associated with pancreatic cancer. Whereas atypical moles are more common in people of northern European Celtic background, they are rare in black, Asian, or Middle Eastern populations.\[[@ref10]\] Hence, there is no published report of FAMMMS in dark-skinned individuals. We report here a case of FAMMMS in an adult Indian male, with extensive nevi affecting the body and oral mucosa with established skin malignancies and carcinoma of pancreas.

Case Report {#sec1-2}
===========

A 42-year-old man presented with a rapidly proliferating painless growth on the lateral aspect of right thigh over 4 months duration \[[Figure 1](#F1){ref-type="fig"}\]. He had a 4 × 5 cm irregular, brownish, proliferative growth arising from the skin, free of underlying muscles. There were two right inguinal lymph nodes less than 1cm size. Another ulcerative growth was found over the medial malleolus on the left leg with raised edges at the site of old burns scar.\[[Figure 2](#F2){ref-type="fig"}\] Patient had more than 100 nevi all over the body and oral cavity brown-black in color, with irregular borders and variegated appearance \[Figures [3](#F3){ref-type="fig"} and [4](#F4){ref-type="fig"}\]. There was extensive actinic damage of the scalp and facial skin. FAMMMS was clinically suspected as the patient had multiple atypical moles on the skin and mucosa along with two distinct proliferative skin malignancies.

![Amelanotic melanoma on lateral aspect of thigh](IJD-60-217b-g001){#F1}

![Marjolin\'s ulcer above medial malleolus](IJD-60-217b-g002){#F2}

![Front of torso showing multiple moles](IJD-60-217b-g003){#F3}

![Lateral view of head and neck showing multiple moles](IJD-60-217b-g004){#F4}

Otorhinolaryngological examination showed a pigmented naevus of right vocal cord. The punch biopsy of the first growth showed amelanotic melanoma (AM) \[[Figure 5](#F5){ref-type="fig"}\] and the four-quadrant biopsy of the left leg ulcer showed squamous cell carcinoma (SCC). Multiple skin biopsies showed features of atypical nevi. Ophthalmic examination, abdominal ultrasonography, and chest X-ray were normal. Contrast-enhanced computed tomography (CT) scan of the abdomen during this admission did not show any pancreatic mass. Magnetic resonance imaging scan of the brain was normal.

![Microphotograph of hematoxylin and eosin-stained section showing tumor cells with epithelioid morphology having plenty, pink cytoplasm, hyperchromatic nuclei, and prominent nucleoli with increased mitotic activity. Cells lacked melanin pigment. Original magnification: ×400](IJD-60-217b-g005){#F5}

Patient\'s father had died of carcinoma of lung at the age of 40 years. Patient\'s sister was examined and found to have actinic damage to the scalp resulting in significant alopecia, but did not have any atypical nevi. Patient was unmarried and had no children.

The patient was advised wide local excision of both the AM and SCC with right inguinal block dissection. He refused all treatment and returned 5 months later with a secondarily infected fungating AM of size 10 × 8 cm, enlarged inguinal lymph nodes, pleural effusion, and lung metastases. The SCC on the left leg had become adherent to the bone. Wide local excision of the infected AM was done for palliation as he did not want any further treatment. He developed obstructive jaundice 2 months later and a contrast-enhanced CT scan of the abdomen showed locally advanced carcinoma of pancreas of the head and body. He underwent stenting of the common bile duct for relief of obstructive jaundice.

Discussion {#sec1-3}
==========

Atypical moles are more common in people of northern European Celtic background. All published studies about FAMMMS involved white-skinned population. FAMMMS has not been reported in dark-skinned individuals. A PubMed search using the terms "FAMMMS" and "blacks"/"Asian" did not yield any published report. This may be the first reported case of FAMMMS from India.

Presently, the accepted diagnostic criteria\[[@ref8][@ref11]\] for FAMMMS are listed in [Table 1](#T1){ref-type="table"}. Identification of FAMMMS is difficult due to the heterogeneity in the cutaneous phenotypes and the spectrum of cancer presentation.\[[@ref1][@ref3][@ref4][@ref5]\] Some members of the FAMMMS kindred may only have atypical nevi, whereas others may harbor the mutation with no cutaneous manifestations but later on develop a malignancy associated with FAMMMS. Our patient had more than 100 nevi all over the body and mucosa, of which many were atypical nevi with histological confirmation after biopsy. He had multiple skin malignancies such as melanoma, SCC, and carcinoma of pancreas. There was a significant family history as his father had died of carcinoma of lung at the age of 40 years. The extensive actinic damage to the scalp and face along with alopecia, suggested an incomplete phenotypic expression of the trait in the patient\'s sister, consequent to increased susceptibility to ultraviolet (UV) radiation in this familial disorder.\[[@ref12]\] Fibroblasts in FAMMMS afflicted have an unknown mechanism which enhances tyrosinase expression by UVB irradiation. The resulting increase in melanin synthesis affects the cytotoxicity of UVB to fibroblasts in FAMMMS.\[[@ref13]\]

###### 

Diagnostic criteria for familial atypical multiple mole melanoma syndrome (Adapted from Eckerle Mize *et al*.)

![](IJD-60-217b-g006)

Various studies have established the autosomal dominant mode of inheritance of FAMMMS. Two high-risk melanoma susceptibility genes, CDKN2A (cyclin-dependent kinase inhibitor 2A) and CDK4 (cyclin-dependent kinase 4) have been identified in 20-40% of familial melanomas.\[[@ref6][@ref7][@ref8]\] CDKN2A is a tumorsuppressor gene located on Ch9p21, involved in cell cycle control maintenance. Germ line mutation in CDKN2A is transmitted by autosomal-dominant inheritance with variable penetrance and expression. Germ-line mutations of CDK4 are rare.

The significance of atypical moles in the pathogenesis of melanoma has not been fully investigated. The opinions of dermatologists and oncologists on the subject are divided. One group supports the theory of treating atypical moles as "premalignant states," and the other defends the hypothesis of atypical moles as markers of increased risk of melanoma development *de novo*.\[[@ref11]\] Persons with FAMMMS have a markedly increased risk of developing melanoma with a lifetime risk as high as 100%.\[[@ref14]\] FAMMMS is also associated with five fold increased incidence of other malignancies of the lung, skin, larynx, breast, gastrointestinal tract, and eyes.\[[@ref7][@ref9]\] Pancreatic cancer is seen in 11-60% of the afflicted family members depending on the type of mutation.\[[@ref1]\]

As melanoma and other malignancies can occur in the families affected by FAMMMS, surveillance is necessary for early diagnosis.\[[@ref11]\] Recognition of families afflicted by this syndrome will help in early diagnosis of malignancies and their effective treatment in the family members. Hence, it is necessary to look out for atypical moles in patients diagnosed with pancreatic cancer and for solid tumor cancers, including pancreatic cancer when a patient presents with multiple atypical moles.

Conclusion {#sec1-4}
==========

FAMMMS is a rare autosomal dominant disorder and is being reported for the first time in India. It poses life-time risk of melanomas, pancreatic carcinoma, and other malignancies in the affected individual and kindred. Surveillance is the key for early diagnosis and management of these malignancies. Patients presenting with multiple atypical moles should be kept under surveillance for the development of pancreatic cancer and other solid tumors. Similarly, presence of any atypical moles should be looked for in patients with pancreatic cancer to recognize FAMMMS.

**What is new?**

Familial Atypical Multiple Mole Melanoma syndrome (FAMMM syndrome) is being reported for the first time in India. Surveillance is the key for its management as it poses life-time risk of melanomas and other malignancies in the affected person.
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